Introduction
Air pollution, particularly outdoors, has recently gained almost unprecedented national and international attention and media headlines. Whilst it is acknowledged that ambient air pollution is a major health issue that needs to be addressed, buildings are also important modifiers of population health, 1 primarily due to the fact that the UK population spends around 80-90% of their time in buildings and around 60% of their time in their homes. 2, 3 Poor indoor air quality, particularly caused by airborne pollution from both outdoor and indoor sources, may lead to allergic and asthma symptoms, airborne respiratory infections and aggravate pre-existing conditions such as chronic obstructive pulmonary disease, cardiovascular disease and lung cancer. 4, 5 The Department for Education with Building Bulletin 101 Guidance on ventilation, thermal comfort and indoor air quality in schools (BB101) 6 has provided statutory guidance on the control of indoor sources of pollution including selected volatile organic compounds (VOCs) BB101 recommends for the first time in a Government document the use of the health-based indoor air quality guidelines by the World Health Organization. 5 Plans for addressing VOCs in the indoor air in homes from various consumer products have also been proposed in the new Clean Air Strategy -section 6.6.1-2. 7 Concurrently, the UK Government is to consult on changes in the Building Regulations, in particular Approved Document L -conservation of fuel and power 8 and Approved Document F (ADF) -means of ventilation. 9 One of the purposes of this consultation is to ensure that 'sufficient (effective) ventilation occurs in homes and other buildings to help reduce the harmful build-up of indoor air pollutants'.
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UK Government strategy on VOCs
With respect to indoor-generated pollutants, it has long been recognized that source control is the primary strategy to improve indoor air quality for all pollutant species, with ventilation aiming to remove and disperse any residual concentrations. However, in respect of VOCs, the UK currently has no statutory labelling scheme as acknowledged in ADF 2010. 9 Consequently, consumers buying various fixtures, fittings and care products that may contain VOCs, are often left with little choice, with the exception of paints where statutory regulation already exists. 10 In recognition of these issues, alongside consultation on the Building Regulations, the UK Government as part of Defra's Clean Air Strategy are intending a twopronged approach to VOC reduction that encompasses consumer choice, awareness of the VOC issue and ventilation behaviour. 7 This includes:
(1) Working with consumer groups, health organizations, industry and retailers to better inform consumers regarding the VOC content of everyday care and cleaning products. In the current absence of a statutory labelling scheme for source control, there is an intention to explore a range of options including the development of a voluntary labelling scheme for products containing VOCs and to then access its effectiveness. In conjunction with this strategy, the promotion and development of lower VOC-based products will be encouraged to reduce the emissions from this sector.
(2) Working with consumer groups, health organizations and industry to improve general awareness of potential VOC build-up and emphasizing the importance of effective ventilation and ventilation behaviour to reduce personal indoor exposure. 7 Which VOCs are of concern?
Large scale case studies from around the world on both domestic and public buildings [11] [12] [13] show relatively high levels of the various VOCs in the indoor air from both indoor and outdoor sources. These investigations were largely carried out post occupancy and so included not only the impacts of construction materials, fixtures, fittings but also consumer products and are representative of general population in-use exposures experienced by occupants. [14] [15] [16] Whatever VOCs are detected in case studies, their presence alone should not form the sole basis for guidelines. The final selection criteria must be based on health-based evidence from toxicological studies regarding the individual VOCs. Such health impacts include irritation of the eyes and respiratory tract, allergies and asthma in susceptible individuals. 5 Once developed, the built environment industry is well placed to drive for and adopt such values. Poor IAQ has already led to several design standards/certification schemes emerging in recent years, which include in-use maximum values for various VOCs, e.g. the WELL building standard 17 and the Leadership in Energy and Environmental Design certification.
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Adopting an optimum strategy However, VOCs are only one of a range of indoor sourced airborne pollutants to which occupants are exposed that include: particulate matter, NO 2 , CO, CO 2 , tobacco smoke and Radon as well as mould and allergens. 7 As such, source control and optimum ventilation strategies are the best mechanisms for dealing with general IAQ. The optimal ventilation rate in a dwelling is a trade-off between the requirement to minimize ventilation heat losses to help meet national greenhouse gas emission targets, reduce end-use energy demand and fuel poverty, along with the need to minimize adverse health impacts arising from exposure to cold temperatures and pollutants from indoor and outdoor origin. 19, 20 While the impacts of ambient air pollution on population health is generally well recognized and therefore the subject of action by governments, they remain significant risks to population health. 21 Attempting to address more subtle issues including our exposure to VOCs through the offgassing and in-use release from products used to construct and furnish our built environment and meet our needs as consumers is even more difficult. It is clear from the Clean Air Strategy 12 that the Government is committed to tackling these issues.
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